esp@cenet document view 



1/1 ^-v 



TREATMENT UNIT AND ITS CLEANING METHOD 



Patent number: 
Publication date: 



Applicant: 
Classification: 
- International 



JP2002057106 
2002-02-22 

OKA SHINSUKE; YOKOYAMA ATSUSHI; NAKASE RISA; 

ISHIZUKASHUICHI 

TOKYO ELECTRON LTD 



B08B7/00; C23C16/44; H01J37/32; B08B7/00; C23C16/44; 
H01J37/32; (IPC1-7): H01L21/205; C23C16/44; H01L21/3065 
- european: B08B7/O0S; C23C1 6/44A6; H01 J37/32D2 

Application number: JP20000239426 20000808 
Priority numbers): J P20000239426 20000808 



Also published as: 

WO0212587(A3) 
WO0212587(A2) 
US2004065344 (A 



Report a data error hi 



Abstract of JP2002057106 
PROBLEM TO BE SOLVED: To provide the dry 
cleaning method of a plasma-treating unit that can be 
cleaned with a high cleaning rate. SOLUTION: In the 
dry cleaning of the parallel and flat type plasma- 
treating unit, gas for cleaning is changed into plasma in 
a treatment chamber by applying high-frequency power 
to both electrodes, thus carrying out cleaning by the 
gas. Also, a cleaning gas that is changed into the 
plasma by a plasma generator provided outside the 
treatment chamber is introduced into the chamber, the 
high-frequency power is applied to at least one of the 
electrodes and activated in the treatment chamber 
furthermore for carrying out the cleaning. 
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[0061] ot, %2<7)mm<7)Bmzmz>7 

A'l 0 H*j£t&ALT^-tX?2 UCiiL. 

9 «irvt, a>XV3£H» 

4.r5x-7«4iijBi 02, ?v-->y#xms&4 

[0062] ?v --vyiixnvmk. 7yX-?%& 
mwio 2<7)nmz*yt u rvx-immm o 2 

WzV^-YTyXltfXZmL^. miLtzTyX 

~?ax yyaxm&y 4yL3*itix?v 
--yftfxmn4\frt>98mi-*yrti 0 

[00 63] y^fA3yhn-7l0 0li, 7 D— — 

0 2fc3j-7fcU a'^V3J»|L. ?0--y?# 

xcomm^^y^i 01 ft^0mt&z±tbh. mz, a* 
1 0 lmzm-ritrnz, tx^imntzib, ±a« 

S2 2^RF«*Sr9^r-ri. **>Bf5@$iaSL Artf 
Xcoffi^?r±ft s ±S5«fi2 2^RF1IEftOfltt0S:^ 

v 1 zmmLxo 2 *ix<Dtii\$:±frh. muz. 
-^x^&mf-vyrti 0 ?>j--y 

7l,m7i-h. ZZX\ yAfA3yhn-7l00 

it, ?u-->x4\ iif+yA'i 0 immzm 

[00 64] JJB^U--^«rffa». 

1 0 1 Oi*»E;tyi. 1 0 P &W$LX-k'>tzft&£ *) 
hSS.. milt. 10 0— 4 00Pafcftfcit4. 05 
\t. MSH-+>v\'ioif*]?)E}j£lOO~4 0 0Pa 

tuzm<?)7v--yrsmt:7Ft. ?v--yy\t. 



9MSS£&tf5 0mmX\ ^xA±tC5//mc7)S i OF 
m&imUzm. NF 3 ^li500sccm. Ar# 
X«i500sccm£: LTffofc,, 

[0065] mtzzbtizkitz. ?v--yym<D® 

Iftwq 0 lrtoE;>j£ft#J: OkisEt 

fcte, ^'j-^y^S*^<. t&fcoD^-hr^x 

L*»U 40 0PagJgeoE^t Uc$£fc(i, 

®*.<m.-y\x'<»7 u - -x^KStfs^iaoffl** 4 ^^ 

ixl,*<. 2 0 0Pa^fc(tl.^ l J-->-m^J;0{4a 

0--y?#x<mm<7>WtoZMi*ls mizto-- 
yy/fxerf-v yj^co&mi1-c i 

<, 20 0Pa-4 0 0PaiSJK(OE^tTSii:* i M 

[0066] m3<o$m<mm) ar, m3<Dmmco 
wmzM J rh?V--yy<? ) ®mz^x. 035.1^0 
4*«but»iw-*. ^3ionst^©T{4. ism 

2<7)nmv)Bm<7)$iWc0V : Z-h7yX'?7 v--y? 

izawx. $mi-*y><i 0 lcotrnx-TyXvitit: 
?y--yytfxz, «stRFitft*WJnLT*Pif- 

[00 67 3 t-f, ? 'J-^y^ffl^rS-^xAfcB! 

Sf-r yA'101 t«A i/c-tr-tr* 2 1 ±k*h 

fcfltftLT, NF 3 ^, Ar#Xj#XMSSF. 
SG^t>T5Xv?&£3SSl 0 2. ? 'J y /tfxflt 

»9-f y l 3 ^l-c^uit^ yA*i 0 1 mcttte-t 

[0068] ^'J-~y^X^tt*a«. 7yX~?%*k 
%iW.l0 2(r>%W.Z*ytl. ?yX~?%&%8.l 02 

~?i}x%9 ^——yyiix^ky^ yi^3ii\-LX^'J 
--y?tfxm&UA \1pt>imr1r*y*\ 0 ll^ttt 
*<0«. Wlft^l 0 lrtO±g|5«®2 2 
fcT-^iat:Sf2«)RF«B3 KciORFItftSrWaD 

[0069] yXfAaybn-JlOOt^ ^'J-^ 

y/**»jSt=aiLfc fc WBrti) t . ryx^mm. 1 

0 2 t Ls ±gi5«ffi2 2'\*>MS«:fi*>fflin£ 
fix?>ym^\yrti o ii*i^tt*&S:jtrti). 
tyAi o imzm&-tz>k#nz. ^xAit^. 

±SP«ffi 2 2 F *■ Ep^T-f 5 . *<OBf5@9l8!». 
Ar^'XOfit^^ih*. ±SS®ffi2 2^<ORF«^ai 



(8) H2 002-57106 (P2002 - 54%A ) 



lOOti. 9V-->74>. Mft^l 0 IffiftU 

£.mibtitzrvx-?m:*><r (m**tf) izx <o. 
ait*. 

[ o o 7 o ] men. ^3<Dmm^mn^7yx-?^m 

mS^SE^SOmmt-. ->xA_B;:5;u 

ra»s i oFmzfsmuzmz. ?v 

1. 5Kw<7)RF^$rEpj|]L.. NF 3 #Xti50 0s 
c cm. Ar#;Ui5 0 0 sccmiL. y< 
1 0 1 ft<DElM 2 0 0 P a t Lfc. 
[007 1] HefcRWliJ:^ ±SP«H2 2(CR 
F «^ £ em IX >J *- h 7 7 XlijX \Z X h 7 0 

yrz'tritz^Mi. wmL&*$&izitKX7 u- 

V*-h77X-?7V--y7lZit^ ±atM2 2t 

[0072] (mwmmnmm muz. m^mm 
<nBB<7)77X-?mmmw<7>ffif$.&7f;-f. muza^ 

X. H3iH-^*#CliH-<W**ff*\ 07 ic* 
□ 4 1 #Maf-*yAl 0 1 <0a{C*IBBHc3*Bfttft 

[ 0 0 7 3 ] 84 flim^»<075Xv8HS81tt. 
S i H 4 . S i F 4 %7'zi-teXJfXb LT, WSlftt: 
S i OFH£e£J1U t^fWa^f-^W^rtfciMI 
LfcS iOF$£NF 3 , ArO?>J--yytfXt,Z£ 

*)?v--y?--tmmzii-t&i>?>x\ ±Ms&2<m 

[ 0 0 7 4 ] 0812:. §54 Vg&WimnT? Xvtm 

mc7)S i OFRtjSHLfcttfc, 7 'J--y/*fr"»fc 
fcSOlS*?**. ? 'J NF 3 ^Uls 
1 m, Ar#X|Jl slmtU JQSf-v y< 1 0 11*1 

[00 7 5] H+s a. b s c. d, eJi, 07fc^t 
JSaf-irV^l 0 lrt<0#*fi^ta, b, c s d s e 

ffio&ttSAb , c x d, eli, ir-tr^fcEMPflWifc: 
[00 76] 08tC. ^'J--y^Xfl«&P4 IS- 2 

mi Lxm-<?>ik#-x'? v --y^s ff -j^isas-M 



tli. ?U--y^#*«&P4 l*^j8^**b<7):? 
U-^y^-Hig^. L*>U 3;!»S>f£&-fa 
fifjTCtt Z<T)£o%? ^--y^u-haT^-ten 

ioo7 7]a±mwuzJ:oiz. fm+*y><ioi 
coft&x-xyxntuz? v--y?fixi . saa^-v 

{f, *p-&7'J-^y/a*irf£i:&£. 

[0078] JJBSS4 0gBt*»0STtt. ? 'J --y/ 

#xtt&P4 1 am^y^i oiexttzwsmz3 

P4 l$-Ea-ri»raR|{4ISS^IlT'J) l 9, *fc, 7'J- 

-y?tix&&u4 u&3*mzmt>tvf. 3^Btw± 

[0079] (ftsomzimm) v^-v-r^x^m 
xtm^&iMmi&nMmtt. ?v--yr#xm 

□ 4 Hi. 19t^fJ:3^*c<0Al 2 Os^iOfll 
l£SiU»aW4 2TH*rfi. WIf-*yU 0 1#>£ 
? 'j--ymM7'f yL3^co^coSSA$-B6 
<\ £<9MSI5tt4 2<7)X X ) -y bttffln&9 1 £®LT'J 
*-V7yX-?tiXtfymrh*y><>\ 0 IrttttttSit 

[0080] WSOfaSOJBB^r^XvJHBKfli, 

siH 4 , s i f 4 smt^t lt. wmwiz 

S i OFHSr^HL. M^fWanof-^y^KIMI 
LfcSiOFRfcNFg, Ar<7)^'J--y^^tJ; 
0^'J--y^-f*»fl6S:lrt-St<OT, ±ISm2<0H 

hwsbjbtr^ uz^cot mcomm^ i . ±ies^ 

»4 2i9lBP*S:5 0~8 0%fcLtt8j£T&&. 
T. BHP*fctt, MSIi«4 20BBP»9 l^eBifll^ 
MSEW4 2 WKiifflUciWSfO^'C* 0 , < ^BP* 

(%) ) = (^PS59 lOfgffiS) / (Mg|5«4 2^*g 
ffl&) x 1 0 0T'^<c><x2>. 

[0 08 1 ] II Ott, m5^Hl!it^»«^7*7X-7j!l 
9S!B£fflV\ BffiHSgSI* { 5 0mmT\ ^xA±t5 
MmOS i OF«*)S]«UfettC. ^'J--y/2:fif-5 
Jt fc § OMmT-fe S . gg&tt 4 2 O^P*(i 6 2 %Tft 
»), ?'J--ym, NF 3 ^til s 1 m. Ar#* 
(il slratU im^y^l 0 1rtOE^)(il3P 
afcU:. 

[0082] »4OHE»W-CRHBLfc<0i:H*t:. 0 
tp, a . b. c, d, eii, 07 fcjjrf *&gf"V y >' 1 
0 1[*|O#tMa. b, c N d % e$r^U. #t-^ 
ti. JJE»il6i»t^ , J3y«iWtBW>f-'yr*{I*» # 

'J--y^^-hS-iB^!tt>«oT'*s. 

[0 083] 0J;O*>* i I.J;a(C. Hi§P$£6 2%fc L 

fc*^c. Maf-A-y^'i o irto#Jffi£T'&t;sv^ 

Xffi^P4 l?)M$tt4 2c7)|SP$5r5 0~8 0%i:L 

xv*-b77X~??y --yftfx Sr^af-v y^" l 
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o i wzw&th*gm>&mz nut . »n*y-- 
[0084] z<r>$m<mmx'\$.. g&tt4 2^spa5 

[0085] ( 31 6 <OliJ6c7>J&*R ) m 6 OUSfe^fgO 
SSi5ff4 2?)Sfrffi05:01 1(a) 01 1 

( a ) «k a fc, BStt4 2<0#X »J y Mi, 4»A 
«mi9 0* . +Sa5T'«6 0* . SSga5T'li4 5* fcV^ 

xmyj yLSfr^msztiztfAWiiimi-vyrti 
o i m&ifwzimtzwz ati o tz Lfcawte** 

[0086] hi 2«. ms(omm(r>BW.^)y°yx-?m 

SSB2rfflV\ «fflaBBt*»5 0mmT, *>xA±t5 
/*m0)SiOFR£j»RW:ft£. ^'J--y^S-ff-o 
b # <^SftT» I) . SStt 4 2 <DHP¥Ji 3 5 %T'$> 
0, ?y--=.y/B$, NF 3 #*lil s l m, ArfiX 
lilslmtU iMf-V^A'l 0 lrt^EWil 3P 
aiLt 

[ o o 8 7 ] m miuivwmiiznbrmts ® 

<K a, d, efi, H7{Cjj**' SKIf-r W< 1 

0 1l*Ifl#Ma. c. d. e£ij*U #T~? 

[ 0 0 8 8 ] 0 1 2 ? y --yfiJXimsmA 2 

(cwuTSttcKsaj-r. 010 (t>> (sp-tinto* 

^0*S«*MIW*. B12J: l )i34»ftJ:dt» 

-yytfxtf&xfafcimizvkz ta-r x o izm&ztaz 
[00893 mmmmmx-a. mm 4 2mm 
[0090] (m7<?>mmc7)BB) 01 3c, gs7tf>n 

Wt, H3i:R|-<oai5*t:ttH-Oflr^S:ft1-. fcfc. 
[009 1 3 §S70§|&<^©07'7Xv^gB«:, 

s i h 4 , s i f 4 zru-txtfxt ix. mummz 

S i OFMSrjSKU WmMMWJ'vy'WMm 
LfcS iOFK*NF 3 . ArO^'J-^ymCJ: 

*)?v--y?'-?mmzi*-r&i><Dx\ ±am2com 
m<mmx-wmLtct><?>km®<7), 04 izmm&tt 



[ 0 0 9 2 ] 0 1 3 \iz^tmi<nw&immx'\i. #x 

U 59K»4i-2 2ft^f-vw«BfeJi«e«)»at:«oc 

tar**. 59sa«j'22tt, fit.. «E8Wim**t 
<, st^y-->-7'$fit<v^T-*>^<o 

t\ ^«IS&# 2 2 * JDJ!W 6 -I t l/Zi. 9 „ .1 OStfK):? 

v--y?v-vzm#>hZbti i X'%h. i/XT^y 

Yu-y 1 0 Oti. ±IB»2(^Wfc^»BTU«BLfc^ 

>j--y?mm. &mme>$iixt&mix±iim 

[ 0 0 9 3 ] 0 1 4H\ JB7<^«tf>»!B<07 , 9X'7JB 
SISHSrfl!^ «MgJItf5 0mmT\ *>x^±fc:5 
juinWSiOFiltJjUiLfctttC, ?y--y/£ffo 

uttffMstThi, JiWMft2 y>mim 
ma&ftz&Lx looicts-jfc. %mt<nmnmt3 
sxx-h*). ?v--ytm. nf 3 wji s 1 m, 

til 3Pai;L?t. 

[0094] &40>mmxwti Ltz<r>t nmz. m 

tp. a. b, d s e(i, 07 fcjjrf JBSf-v W>'1 
0lF*)«#Ma, b, c, d s eSr^L. #r"-^ 
J±, JJB*^(c^y3yaSBMtlHOf--yrS:a*» # 
^T<0^y--y^P-hS:W^t(?3fftS. 
[0095] ®14£*)bfrZ>£olz. ?m.&»2 2* 
imt&t. MUj:^®&blkKX3ffim2 20)? 

v 2 2 C0i? y -- y ^U- h h Z b ifiV 

x r )^-ts:9u--y-/mmb-rh. ±tz. 
m22Ris^ymztiimt&zbiz±y) , 5JMf- 
A-y^'i o l rt^***jigRS<t. ^'j--y^i^-h5: 

[009 6] (»8<0Wt<0JK!B) 01 5(c»8coiafi 
C0^ffi^7° 5 X-7«^a«0ffi« * *t o 01 5KfcU 
03tlH-^^C»i|S|-<O»^^ftt. **J, H 

xm%m±.%n&mrm i tz . 

[0097] »8tf5Hflt«JB!Dkor9XvJ|3KS»4^ 
CDBBbmiz, ymm2 2RV^yjmmt:to 

<i. ±^2<mm<?>Bmx'W%Ltz9*)--yymw 

[0 0 98] 01 4(C. m8(r>nMcr>Bmn7yX'?m 
®6HtC*J^T, ±tem70HJgc7)^®i:Pl-0^ffT 

fc. ^K«^2 2*aMR'r&ii:K:J:*), 30R»fl'2 2 

<7)?v--y?i,-hiifo±tz. m^x. ^mm2 
2£tmtz>*mm<?)Bmizxtiif. ?v--y?zti 
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8f-v 1 0 1 rt^ffcWWRSfu ? y--y*V- 
[00 99] (SS9<9flte<^©) 01 6£fS9<D|ISfe 

[oioo] st9wHiiw)»JB«)r5Xv»aiSBi. 

s^cs*. MSf-^y^'i o iff)mzmiwzm9 6 
frt>m&»2 2m**y>m£.%mmmiziiL$.ii 

ixX^l. isXT&ayhu-y 1 0 0U:. ±JfiSI2<7) 
[01013014 fc. $89commcoBBcr>7yX-?9B> 

mmwiz&^x. istmi ng&knwmtm-n&m 
oiz. m.m22Ztmthzuz£r> % ^«»#2 

2<0?y--V7V-Mi|6Lt*4. ft^T, ^«»» 

<iK<v^awj-2 2<o^u-->'^u-hs , *«>*i 

fc, ^«^2 2&t/f-^yAaS:»tl>C:i:tJ: 

0, auif-^yAi 0 lAgffe&wsfu ? v--y 

[0102] ±!EHSS<DJE8ST'li. 2 2*<0fln 

1 0 O'Cfc 9 V--V7V-Y1fi%< . 

[0103] ±ieHJS<O^H8f(4^ At I 

"CNFgfcfflvvfc. U6»U ffi<3H54 ?l>--yn: 
fflv^^U--y^x, flitf* cf 4 , c 2 F 6 . 

SF 6 . NF 3 ^C07'y»^ft^C 1 2 . BCl 4 f 

[0104] ±fEHSS^©{i> »-)xAi(;s i 

m-teryAimwgimzm t>-r. yvaw-- y? 
<r&smm:\ i mmztt ixh mmmx-h & . 

[0 105] 
[0fflOfS«^IKaj] 

[@i 3 mi<7)mm<DBmiz{%&77xv>mgw.(offi 
m\Zm-tmx'h&. 

[023 m <rmm.<mmiz&hryx^mgm.<?>? 



^--yy^^tmx'hh. 

[03 3 %2<mfo<?>BBiiz&h77Xvm3im.(?)m 

f8M*7*tMX'f>Z>. 

[@4 3 %2<n^<mm&&h?yx^wmiW.<m 
TmkTFtmx'hh. 

[ h 5 ] as 2 <r>$m<r>mmiz&h r 5X-?«uissh*>? 

[06] %3<rmm.<r>BW,z^hy°yX-7^mm<r>7 

\) --yym^^-tmx'hh. 

[07] &A<rm&B%mk?yXvmmm?)n 

®Mz*-rmx'hh. 

[08] m4<?miimBm&fah7yx^wms.<r>7 
v -=.yy^^-tmx'hh. 

■ [01 o] m5<7)mfo<v&mz&i>T7Xv!mgi'&<?> 

[01 1] w.3m^mxhz>. 

[012] w,6cr>mm<vBm\ l zm77xv>mmw.cr> 

[01 3 3 m7<9SHS<0J&®K$*r5X7*!ffl£S?) 

[014] jeRaw^iiifRU*:*^^ v--y?wk 
£*tmx'$>&. 

[01 5 3 »8^>Hit<0»J»fc:CR47 , ?X-7j!PBai^ 

[0i63 m9<r>mk<mmz&&T7X-?m£m.<7) 
mm\z^-tmx°hz>. 

100 yXfA3yhu-5 

101 saaf-v^N* 

102 :T5X?f6£§IH 
103 

104 ffi^jiis* 

2 1 -f-teT? 

2 2 ±fflM/««K (?9K) 

2 4 &mt&ffim 

2 5 SiMKflcgftB 

2 6 iap^*#fai'ff 

2 7. 3 4 tmfo 

2 8, 2 9 ££Si 

3 0.31 RFMM 

3 2 yt-ijA^yy 
3 3 tt&Sftfr 

3 5 ffXWftj* 

4 1 ^u--y^x«^p 
42 mm 

9 1 PODS 
9 3 

94 t-^ 

9 5 3tSS 
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9 6 m 



il] 




[02] 



[05] 



(min) 
100 ■ 



(min) 



60 - 



y 50 
ft 

m 



$ BO 

^ 40 
ft 

20 



TOO 



200 



400 (Pa) 
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[1333 



[Q6] 




MF 




MG 










NF 3 




/ 
Ar 



111 



7 

100 



(min) 

eo 

i 



20 - 




HUOftl. TWO: 



[HI 1] 



i i i i 



A A- A 41 1 



DlDlQlD 



[09] 
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[H4] 
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[07] 




i_Li 
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[08] 



m 



1 



I 



M 3*fllf«#ttL 



1 



a* 



[010] 
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[012] 



(nm/min) 
1000 



u 

I 

h 



800 



600 



400 



200 



i 



i 



i 



li 



s 

c 



In 



JL 



[01 3] 



. 1— s^4 fi 
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F?-A(##) 4K030 DA06 EA06 FA03 JA09 KA22 
KA37 

5F004 AA15 BA03 BA04 BB13 BC03 

BD04 DA17 
5F045 AB31 AC01 AC02 BB14 DP03 

EB06 EE06 EH13 EK06 EK07 



